(b) Antitoxins to be tested: Samples were chosen at random from the materials submitted to the National Institute of Health during the period from 1950 to 1951 for national assay.
The titration methods of toxins, toxoids and antitoxins : The combining power of toxins and toxoids was measured by Moloney's method4).
The titration of antitoxin was carried out in compliance with Japanese Minimum Requirements for Biological Products8).
The test toxin was prepared from the culture of Riku No. 3 strain.
The organisms were incubated on the liver -liver bouillon medium. Mouse weighing 12 grm was inoculated subcutaneously with 0 .4 cc of a antigen-antibody mixture.
(5) Flocculation test : Flocculation was set up following Ramon's method . A constant volume of antigen was added to varying volumes of antitoxin and physiological saline was added to make the total volume equal. Test was repeated for precise titration by increments from 5 to 7.5 per cent. Flocculation was carried out in a water bath at 42C but sometimes at 36C when the toxicity of supernatant was to be titrated. Calculation of Lf value of antigen and antitoxin : The Lf value of antigen was calculated from the unitage of the reference standard antitoxin . On the other hand, the in vitro value of antitoxin was calculated from the unitage of the defined antigen which had been previously titrated with the reference standard antitoxin.
(6) Toxicity test or antitoxic content of the supernatant : When floccules appeared in several tubes successively , the mixtures were placed in ice box overnight.
Then, the supernatants of the several tubes , including initial flocculating tube, were tested of their toxicity . Mouse weighing 12 grm was inoculated subcutaneously with 0.4 cc of each supernatant . When an animal inoculated with a certain supernatant showed no tetanal symptom , the antitoxic content of this supernatant was measured by using the L+/1000 level of test toxin on mice. By the use of the test toxin of this level , antitoxic titer can be measured to 0.01 unit per ml.
EXPERIMENTS AND RESULTS
(1) Titration of tetanus antitoxin by flocculation with crude toxin : By selecting antigen, for example, toxin MMT 14 (Harvard strain) , it was TETANUS ANTITOXINS possible to titrate most of crude tetanus antitoxins by flocculation. As shown in Table 1 , most of antitoxins have an in vivo/ in vitro ratio within the range from 0.85 to 1.15, but some of them showed a ratio outside of this range. Some antitoxins having extraordinally large in vivo/in vitro ratio were tested precisely. The initial flocculation tube of these antitoxins were highly antitoxic in in vivo test.
When the defined toxin MMT 14 was heated at 60C for one hour and was used for the titration of these antitoxins, no visible reaction appeared. Hence, the above mentioned flocculation was considered to be caused by heatlabile antigen (designated as HL in Table 1 .). But these discrepancies of the titers between in vivo and in vitro method were improved to some extent by using pooled antigen.
This antigen was prepared by mixing several lots of toxins. When these antitoxins were re-titrated by flocculatioon with this pooled antigen (Table 2) , the ratio became nearer to 1.0 and flocculation time became shorter than that obtained with MMT 14. So, potent toxins having about 60-100 Lf were used to titrate antitoxins and it was revealed that the Kf was very short and the initial tube corresponded with the neutral point of in vivo test (Table 3) . (Table 5a ). But differences in in vivo/in vitro ratios were still observed depending on the antigens used (antitoxin H 245 and W 6655 in Table 5b ). 
